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Abstract : 

W09622273 A 

An organic electroluminescent element, sandwiched between two electrodes, comprises at least: (a) a 
luminescent band layer; and (b) a hole transport band layer made of at least a hole injection layer and a hole 
transport layer. The hole injection layer comprises the cpd. of formula (I) and is in contact with the anode. Arl- 
Ar5 = 6-18C aryl opt. substd. by alkyl, alkoxy, vinyl or styryl. Pref. the thickness of the hole transport layer and 
the hole injection layer is 5 nm.-5 mum. Also claimed is an organic thin film having two layers, each 5 nm-5 
mum thick of: (i) a layer of cpd. (I); and (ii) a layer of the cpd. of formula (II). Where X = single bond, 
methylene, phenylene, biphenylene, -0-, -S-, or cpds. of formulae (Illa-c): where Ar6-Arl0 = 6-18C aryl opt. 
substd. by alkyl, alkoxy, vinyl or styryl. Further claimed is a triamine cpd. of formula (IV) of electroluminescent 
elements. Arl-Ar4 = 6-18C aryl opt. substd. by alkyl, alkoxy, vinyl or styryl, Ar5 = opt. substd. biphenyl. 
USE - The element is used for various display devices and the organic thin film is used for electroluminescent 
elements, other organic devices and xerographic sensitisers. 

ADVANTAGE - The element has reduced risk of dielectric breakdown, even with lengthy storage, has 
remarkably enhanced electroluminescence efficiency, has a long lifetime, and excellent electroluminescence 
stability under continuous long-term driving. The organic film has excellent hole injection and transport 
properties. (Dwg.0/2) 
US Equiv. Abstract : 
US6074734 A 

An organic electroluminescent element, sandwiched between two electrodes, comprises at least: (a) a 
luminescent band layer; and (b) a hole transport band layer made of at least a hole injection layer and a hole 
transport layer. The hole injection layer comprises the cpd. of formula (I) and is in contact with the anode. Arl- 
Ar5 = 6-18C aryl opt. substd. by alkyl, alkoxy, vinyl or styryl. Pref. the thickness of the hole transport layer and 
the hole injection layer is 5 nm.-5 mu m. Also claimed is an organic thin film having two layers, each 5 nm-5 mu 
m thick of: (i) a layer of cpd. (I); and (ii) a layer of the cpd. of formula (II). Where X = single bond, methylene, 
phenylene, biphenylene, -0-, -S-, or cpds. of formulae (Illa-c): where Ar6-Arl0 = 6-18C aryl opt. substd. by 
alkyl, alkoxy, vinyl or styryl. Further claimed is a triamine cpd. of formula (IV) of electroluminescent elements. 
Arl-Ar4 = 6-18C aryl opt. substd. by alkyl, alkoxy, vinyl or styryl, Ar5 = opt. substd. biphenyl. 
USE - The element is used for various display devices and the organic thin film is used for electroluminescent 
elements, other organic devices and xerographic sensitisers. 

ADVANTAGE - The element has reduced risk of dielectric breakdown, even with lengthy storage, has 
remarkably enhanced electroluminescence efficiency, has a long lifetime, and excellent electroluminescence 
stability under continuous long-term driving. The organic film has excellent hole injection and transport 
properties. 
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Triamine compounds represented by general formula (I), an oxgaxiic clecuolu n i tncscent element comprising 
a pair of electrodes and, sandwiched therebetween* an organic compound layer containing at least a luminescent 
band layer and a hole transport band layer comprising a hole injection layer containing the Diamine compound and 
a hole transport layer, and a two-layered organic thin film comprising a layer that contains a compound represented 
by the above formula (I) and has a thickness of 5 ran to 5 /im and another layer that contains a com p o u nd 
represented by general formula (II) and has a thickness of 5nm to 5 /im. Hie invention can provided an organic 
electroluminescent element reduced in the risk of causing dielectric breakdown even when stored for long and 
remarkably enhanced in electroluminescence efficiency, a long-lived organic electroluminescent element excellent 
in the stability of electroluminescence even when continuously driven for long, and an organic thin film excellent in 
hole injection and transport characteristics. 
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CN. N-^ + 7;;) h 'J 7 * — A T i > 
(H I - 1 6 ) t mfe btzo 
3 H I - 3 5 ©fiit 

(1) k'7*-;n5g (EuSfQ:)fc1±l!!) h ifi 3 ^^ffif 1 9. 
2 g (l£gfn#;1±S!) £3*5316 4. 3 g tm& 2 3 0 m 1 <kSB&&7. 
6m 1 £5 0 0 m 1 ©ZoP 7 7X3CAn, 7 0*CT2B^(aSiSL 

/Co 

/c*£ H B B £-at*5l 7thih'J*2»J JUlZXn&& 7 2 g © 
4 - 3 - Kf7i-;^H/:o 

(2) &t^T, fgffiffill (2) trfc^T. 3 -3- K h;tx>©ft 
t> 0 d -t IS ( 1 ) Ti#^n/:4 - 3 - K h" T7 x — A 5. 0 g €• ffl /» Z 
tJt^Mi, ££fe0J 1 t^ttcSt*. fffiLtiffe^^O. 3 4 g 

/Co 

CCD4>CD(±, NMRS^FD-MS©aU^J; 0, 4.4' -fx 
CN. N--; (^7iy-4--fA) 7;7) h 'J 7 * - ^ 7 ; > 
(H 1 - 3 5 ) t nit L/:, 
Siiiffl 1 H T - 2 3 ©58i£ 

H Jfeffl 1 ( 2 ) K *>H> T . 4 . 4 ' -.^7;;-h')7iiA7; 
> CD ft 9 K N . N * - ^ "7 x — A - 4 . 4' -^>^^2.0g^ 

/Co 
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( 3 - h * ) - N , N ' - 2> 7 x — ;U - 4 . 4 ' - > 0 r J > (H 
T-2 3) tl^^L/Co 
Kii#J 2 H T - 3 9 

( 1 ) -biaHSffiflW 3 ( 1 ) T'&<btltz 4 - 3 - K x -Jl 2 0 g . 
fit® 1 5 0ml (Dm&VBZ S O'CCiJD&U C C ^Sfe&iSS 4 0ml 
€•7 5 9 0'CT2 ^Iffl^mftTLfcc |5l£Tll$!8UI#&, 5 
O'C^SPL. y*y-;U 2 0 0ml£tQ*., ^Hfe©ie H H B^l lg| 

:tl^7- V >1. 6 g ( JESftlftttS!) , - Fo^>f> 1 0 0m 
1 . 1 g . ll7XKffif^ 'jni 0g©iS-£t&t2 0 0 °C:»SDffeL. 

4 8 NrBIKlSS-frfco *t ft £ EES * L X % x * y 

— Jl 2 0 0m 1 TSiSbb L, 8g0feS^f|fc, 

cn^DMF 2 0 0 m 1 dig*?L> 5«Pd-C^2 g JJD H 2 
# X & '< 7 'J >riT4^K^E7X^lfco 

L , at?fc£i&fn&£7kl 'J y h Jl IzmA LtffillS L 
B^^r^^L, hAx> 5 0 0 m 1 T»tS4L, 5 g © 4 , -J -fx 
(4 — T ~ 77x^A) h 'J 7 x-A-7 ; >r{ff: 0 
( 2 ) #1>T. fUfcffl 1 ( 2 > dfcl^T. 4 , 4 ' - iST I J - V 
'J 7 x - ;l 7 ; > O ft^ 0 I- 1I£ ( 1 ) T ?# »c> tfl /- 4 , 4 * - li X 
(4 - 7 ; ;7x-;b) hij7i^^7;>1.0g^ffll\ ^ o 3 - 
3- K h Jls. ><Dftt> 0 (I a - K'O-tr > (JABfOftttgn 3. 0 g£- 
ffli*/c£t*H*. H»£0»J 1 (2) tm&iizfcfc. afe^^O. 3 

1 g £ » o 

C CD © (i . NMRSyFD-MSOif 4. 4 ' - LT * 

C 4 - ( N . N-^7i-A7 ^ 7) 7 j. - Jl} h 'J 7 x ^ U 7 ; ; 
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m&m 3 D P V B i ©Kit 
( 1 ) 4 , 4 ' - *J / * Jl fc' 7 * — * 1 0 g (7>K'J»ftt«) . 

-f /K). 9 g (dZSfDttttSl) £H£rt:lfc3!t 1 5 0 m 1 CAfl, 8!# U 
tt # £ 9 0 *C . 2 ^ IB] S EC S -£ « 

Kl£&l£?#*P&. tfrffl Ltc&&& J 9 J -Jl 1 0 0 m 1 T8fci£ t. 
1 3. 2 g © 4 . 4 ' - 5> 7' a * / * )l - t" 7 * — ;U£- # tc 0 
( 2 ) 3 0 0 S l ) U ? h^0 = o077^3C, -b IS (1) "C f# £ 
n/c4. 4' -^^D*yf^-t"7i-JHJg, ^l/'/y * J y 

13) 0. 50g &Atl. DMSO 1 5 0 ; 'J 'J 7 C^Pls 1ST' 1 

£tS**T?fc£- h;H>T»HSt, o - * v i'<* u - * -T'fgfflfc^- 
;n>*SIKISttHTfl8L, efetS^l. 1 sZ&tzo 

C CD © li > NMR&tfFD-MS©iM;£<k9. 4, 4* -tix 
( 2 . 2-^7x-A - 1 - 1 . 1 ' - t" y x — A ( D P 

V B i ) tl^f L/: 0 
S&0J4 MTD ATAOSHi 

HlfiH 1 (2) (Cfct^T, 3 - 3 - K h >©ft*> 0 K 4 . 4* . 
4 • • _ |, ij 3 - K h ') 7 i - /l^7; >l.0g^lfll\ 4" - 

^7; ; - h'J7z-^7; >0R*)OCN- C 3 — h U Jl ) - N - 
7 x-;l7 1 > ( T ;U K U *y ^ttS) 1. 0 g *IB I* fcJUttl* , $5«60J 
1 ( 2 ) fcP?»KEfc, i£3£ 3 0 g £»fc 0 

C ©*>©(*. NMRS^FD-MSOi^iO, 4. 4' . 4 "- 
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i > (MTDATA) tm^VtZo 
U&m 5 T A- 1 CDfiife 

3 0 0 ; 'J 'J ^ hJKD = OP7 7^3i:> N, N' - 
1, 4 - 7x-U>i;7; > 2. 0 g, 4 - 7 ;U * o 

-ho^>t*> (c:aft3fei±S!) 5 o ; 'j •) v h jiRvm*8im* »j 

#U > T . C tl & * * Jl * Jl A T i K ( D M F ) 1 0 0 S ') 'J * h 
;U:i§«IL, 5wt!XPd-CI Og^Atl, 7jc^^X^S£TT8B# 

3 - >-b* > (Gz&fnftfctS) i o o i y u y h ;k:i§ii l. 

lfc7R&l**y^<M0gRtflS!1»lg<&!in>U 2 0 0 TCT8 ^P^SCi>$ 
it /Co 

□ - ^ »J XA'^u-^-tSi L/: G » £ n ^zg & is 'J 77 y ;u 5£ 
4 g ^ f# /■! o 

Z © & © |* N NMRS^FD-MS©l^^b, N. N' - t ; * 
C 4 - (N, N-^7i-A7;y) ^ x - ;U ) - N . N' - :? 
— A - 1 , 4-7iil/>^7;>(TA-l) tl^^L/^o 

mmm 4 

2 5 m m x 7 5 mm x l. l mmt X©*'7 ^Sf ii: I TOIS 
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#£fttf=H I - 3 £A*U SU©* U y-r >52f£t£!raf&#- h dS!i£#J 
1 T# <btltz HT-2 3^An, ^bCgflO^'J^f > K ffi tft tJQ 
-KKS!ie0!l3-C#£n*:DPVBi£A*K + > '< - ft & \ 

xl O-'Pa^-CEcEELZ-o *IT, *ft<eft©sK- h *JD.1» LT, 
$f H I - 3 £ 6 0 n nu ^t>t'HT - 2 3 £ 2 Onm, DPVB i 
£4 0 nmCDl?$TX«-h{-ift»aiB$-fr^o 

(8-bKD+J/+;iJ» 7 A (A lq. I^Cft^W^Rfr 

tt S ) £ A *u £ £ «c SiJ © * U :/ 7 s > S # - H v r * ^ ^ l. y * : > 

£ % * > r Xt- 7" v V ca^Allfc, -E-O^s K£1f£ 2 x 

1 O-'Pal t'SElt, $f A 1 q © A o tf - h ^-il^Al!** LT> 
Al q^DPVB i 0±C2 OnmOlf^T'lifl^ltfco ft d > ^7" 
* A ir&^-Sfiit 1 0 : 1 ©£iJ£T?£f£ £ > t 7 7> •> 7 A t IB 
©££&^ffi£ 2 0 0 nmOH^TBfilcL, W^^^^Tt^T-^f^^ 
L/C 

- ©31^-© I TO mS^-iE. vr^i/^^-IS^^iSfiirtCL, 
1. 6mA/ cm 2 . mm :3flcd/m ! , 3fe7fc2&* : 0. 7 4 /I - * 

mmms 

mmm a c*;^t % h i - 3 <Dttti o izmmm 2 -vm ztitzH 1 - 

1 6€ffli>^«nii> *»«I4 tH»i:LTt««lii***T$ff!! 
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T > SE^EllJin LTftt^S-Sftft t Z 5. W JTOSE 8 V TffiStffi 

|:2.0mA/cm ! , t*K :55cd/m ! , 3ft:fc$&SS : 1. 1 Jl - 

HJfcW 4i:iH>t, H I - 3 ©ftfc> 0 c: ft fit 09 3 T » £ ft H I - 

C I TOmS^IE. vr*^t7^-$g L 

|:UmA/cm 2 , UK: 4 0cd/m ! , 58*3** : 0. 8 7 A 

mmm 4 dfc^-c. ht- 2 3 ©ft*? 9 (1&&09 2 ti^n/iHT 

- 3 9 ^ffl^fcW^li, ?t%0M tl^Si:LTWl«S^^if i 1 ^^ 

t, miE^EnjD trm^-^^Tt £ &tz t z 6> wansEE 8 vt«it 

£ : 2. 1 m A / c m 2 , : 3 8 c d/m J , 3ft 3fc J» * : 0. 7 1 A 

ttttW 1 

fgffi09 4 (Cfct^T. H I - 3 ©ft=bO CKi&ffl 4 t{|b^r:MTD 
C ©3£^© I TO SS^IE, vr^^OA-ffi^^l^SSYtia 
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S:2. ImA/cm 2 , tf K : 2 0 c d /m s . 3fett2fr2£ : 0. 3 1)1 
MTD AT A 



N 




HJfcffl 4 l-*Jt>T. HT-2 3$Sit4-^of::tE<Hli, fltt 

6E: 7. 0mA. / cm 1 . i?J& : 6. 0 c d /m * . H^fexft^ : 0. 0 3 A 

- y >/WT£> 9 . ia$T*^/:, 

Jt&#J3 

HJfcfliJ 4(C^CnT, H 1 - 3 <Dftt>0 izn&m 5T'{|^n/:TA- 

/Co 
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T A - 1 





6 p 6 O 

Uli 4 tzts t^T. H 1 - 3©ftt>0<:BTB 1 BT^ffll\ HT 
-2 3©ft^OCDMOVCH^ffil^:^^li, Htti#J 4 tl^«i:L 

© I TOSI^IE, 7/^-) A - IB L. 

1. 9 m A / c m 2 . : 1 7 c d /m 2 . SSftSft* : 0. 3 5 A- - y 

B T B I B T 

DMOVCH 

M e O O M e 

N4 e O O M e 

Uli 8 
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•J t--;u^^5-^ C«7Kfl:^ (80 St. i$o n o£ : BX-1 ) 
0.1 /zmmoa^lfe^li^^fiJcb/co -ecD±(rHJfi^J 1 TM# 

btlfcH 1 - 3 StfKittfJ lT»bn/:HT-23^, #SJfi#J 4 IU 
»©^^^Jifi*{w J: -t>T. *n^n6 0nmRy2 0 n m©J5£ T'iE 

c ©R©*^a?x<»te©ff«£, Jll PSmttSmSfBlisiSlfc^iiS- 
BH^ ft0«t^:lTffofc, "T - 6 k V CD rj o -t-nm.xw 

it, -e©$i«tt^ l / 2i:^5*-eoNflBl (#) ^^44>/- 0 -e© 
j^_bcD^m. ci^ < it 1 - 4 ©wis® fit 

!£ft3&T-©3S:fc2J!f3niO. 0 3—0. 3 7 / >/Wir^f n ti^© 

^$tia?i:^ ^^xKl^^O. 7 1 — 1 . 1 Jl — / > /W tm L < (qj ± 
LTh5. USS^j 8 >b B M J; ■? (- , *f£Bfl ©W&iSJBI (i . 

HJfeffl 9 <t£® ( 3 ) ©Sit 
(1) 4, 4 1 - ! J T * y - 4 " - ^x — ^-h'J^x — T^> (fb 
A ) ©-^-fiSc 

4 - T i J b" 7 i — II (TAK'J ?ftt8> 2 5 g H - 7 A t o 
- h a a: >if > (tES^n^ttl!!) 6 2. 6 * t «t& (EBftftttS!) 0. 
9 4gt$fc7jc#l&77'J'5A (ClBfDfttfcSl) 40. 8 g t / f A t> A 
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AT ~ K (DMF. rrA»3fetfc») 2 8 0 ;'J'J^H 5 0 0 ;'J 
■J . y h JKD-f- X 7 *7 * 3 (wft&^ N T 71/ =J* >&i5£T\ *4 fr'*XlZT 
1 6 O'ClCjJDffeb. C©iS£T7 2 B#fBJKl£ £-±*:o ^ 

1. 5 l ) h^tJBi, 6 0 *C K Jni L *:©*>. *£,Fb£6SK C © 
»f|S*«-4 @ft01lT4, 4* ~^-hn-4" 
7 x-;l7 * > 3 3. 8 g^ftfco 

tfti^r*. :ntDMF5 o o * y y * h^t 5 ffi*9* Pd-c (it 

SfDftttS) 6. 8 g £ 1 U v hAOtX7573 IC tfci* tc X 7k 

^ e c <z>^B e B €-ffterx^7u i yyh^TttiBL. 7kife&> &7kB&K^ 

r*i"7A (JE&fDfttfcfi) TIIfcTk L*i©*>. &i££S*LT. Btfj 
$J T £> <5 4 , 4' -^7;;-r - 7 — )l - F'j7i-^7; > 

Ufc^fclA) 2 5 g ^?#fc 0 

( 2 ) Yb^-'BD ( 3 ) ©£fi5c 
_h I£ ( 1 ) T? ?# £ ft /c 4 . 4 ' - T = y - 4 " -7 x-A - b U 

7 * — J\,T i > ( ft £ A ) 5.0 1 gt3-3-Kh;U> ( JE A fO 
ftttfi) 2 5 5 y y v h ^ t*&7k£t&# 'JOAI 6 g ifPJt& 6 g t : J 

/ * ji x ji * * : s y ( d m s o . mm fo s ) 2 o o ^ y y y h a 

£•5 0 0 ; 'J 'J «; h 7U © X 7 5 * => (I tfcii «£■ > T 7U a* > Sit T . 1 

8 0°CT6^raSEt^-fr/w O 80 L *:©*>, £ 
ft^f U> 1 y * h ^T'lftlU 7kSfc&it7kBS6*v r * f ^ ATIfc7fc 

C © *>©!*. 7-f-^Kf-( 7a-i?3 >7X7^? (FD- 
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0 % 4 . 4 ' - If X C.N . N - S> - C3 - h'JA) 7U) - 4" - 
A) „ ft.£ 1 8 0-1 8 1 'CTfcoto 

£ ©ffc-frttdo^T* FD-MS^i^l/fct:^ C 5a H 
4I N, = 7 1 1 m/z = 7 1 1 ©3Efcf- n^bn/;c 

PlJffiflJ 1 0 <t&<® (20) Ofijft 

HifctfJ 9 (2) tr*>V>T. 3-3-Kh;l/X>©ftt>Di:4-3- 
K 7 - 7 - ;l ( J£,&f0:)fc1±$i!) 2 5 ; 'J ') 7 h A £ ffl /c & *M*> ^ 

tl^«i:lT, 4, 4' -fX CN. N - V - ( 4 - T - > 
;U) T^y) - 4" - 7xi;b - hni-^T; >5. 7 5g«-{|/:, 
iRJg 5 2% (SHL^&IA) . St* 2 0 ltTi^fc. 
Z<D<t£Vt)<D 'H-NMRi^SI^KTC/Tto 
DMSO-d 6 ; o 7. 6 3- 7. 5 5 (dd, 4H). 7. 44-7. 4 
0 ( t . 2 H) , 7. 3 2 -7. 2 8 ( t , 1 H) , 7.0 9 -7. 0 6 ( d . 

2 H ) . 7.0 4 —6.9 4 (dd, 8 H ) , 6. 8 1 — 6. 4 0 ( d d . -1 
6 H) . 3. 72 (s. 1 2 H) p p m 

mmm 1 1 <t&® (36) ©sag 
mmm 9 c 2 ) icas^-c, 3 - 3 - k h /n >®ftt? 0 Kfgjfeflj 3 

( 1 ) 'VW'btiti 4 - 3 - Kt7*-*3 5 g £■ m t ^ /c & . ^os 
i9tl^«i:UT, 4 . 4 ' -t"X ( N . N - 5> - ( t : 7 x - Jl ) T 
_ 4 - - 7* — ^-h'j^x — AT; >J. 6 5g«-Sfc„ IR? 

3 496 (ttffc^t&A) . a*.2 7 7 , CT*o/:, 
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9 (t. 10H), 7. 3 2 -7. 2 7 ( t , 5H). 7. 09—7. 06 
(d. 1 OH). 7.04—6.94 (dd, 8H)ppm 

nmm 1 2 <tis® (43) ©Kit 

(1) 4. 4' — 'JTIJ — A" - (4- h'J^) — h 'J 7 i-il<7 
S > ({fc^&B) CD^fiSc 

T7 a A, h ;lx > 1 0 0 g (T^K'J » ^ttS!) . 1 y h Jl 

©«^«D^8 0*C(CfiO«ftL. C d -N-^ajggf 200ml£75-90 
•CT' 2 I^KAMn»Tlfco feJiST 1 9*®MW'&. 5 0 °C £T'7fc# U 
y^y-;H U y h Jl>&mz. . iFb 4 7 g £ /x „ Ctl^DMF 1 »J 

7Mu:i(i?t, 5 % p d - c i og^n^, h 2 # * '< y u > r 

IT 6 B# BJ ^ EE 7R U: 0 

/c & ,Fb £■ j* 3* L . h;U>T'5 0 Om ITB^b^L, 3 7 g <D 4 ' - 
/ * jl - 4 - T i y f7x-;^»/: 0 

& t > T \ H J£#J 9 ( 1 ) Cfc^T, 4-7;;b"7xiAOft^O 

c: _l i£ -c £ n 4 ' - yf ^-4-7; y f ^ * — ;l 2 5 g^fflo 

& n (i . *5Jfi0»J 9 ( 1 ) t^«CLT, 4 , 4 ' - is T I J - 4 - 
( 4 - MJ ->U) -MJ7x-47;> ( ft ^ B ) 22gr»/: 0 
( 2 ) <t£Va (43) O^fiSc 

HJfetfJ 9 ( 2 ) 1>T. (fc£&lA©ft:b 9 Kft£12)B5. 0 0 g €• 
ffi i > , ^ o 3 - 3 - K h ;l/X>©ftt50C3- K ^ > tf > ( )£ a> *0 ft 
ttS) 2 5 ; 'J 'J 7 F ;^ffll^:«^lis fIJfetfJ 1 ( 2 ) 1^ & (I L 
T . 4. 4' - t" X ( N . N-^^x — ATiy) - 4' - (4-1 
U /U) - F'j7*iA7;>6.24g*ifc. «X^6 8% (*t 
B ) . Sfe* 1 7 rCTfco/:, 
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DMSO-d, : J7. 6 3 -7. 5 5 ( d d . 4H). 7. 53-6. 8 

1 (m. 20H) , 7.1 1-7.03 (dd, 4H) . 7.04-6.94 
(dd. 8H) , 2.2 8 (s, 3H)ppm 

mmm 1 3 <t&® (57) ©Kit 

(1) 4. 4' -^7;;-4" - (4-T-^;LO - h'J7i-A 
T I > (fb^&C) 

4-7xi^7-V-;H 0 0 g (7^K'J -;fttfi) . St & 1 U 
h 8 0 *C d in & L , C :-n5&SJS» 2 0 0 m 1 7 5 

— 9 0 *CT 2 ^IBl*Mn«[TL/:o ^£tl B£IWfl!#l*U 5 0 °C&7K 
?^tx U y h A £ in *. . ^ B B a5 1 g^»/: 0 

■ :tl*DMF 1 'J ? h*i:**L, 5«Pd-C 1 0 g^Jflx., H 

2 tfx 'J > r Lt 6 l^fSI^ETKSs U:, 

*SHj£«»J L. atfc£-fi&*n6£* 3 'J 7 F ;H: 2£ A LT, «f L 
fc.tS ft €■ » JK L . h A x > 5 0 0 m 1 T?? & ft L * 4 1 g®4' - * 
h * •> - 4 — T S 7 t" 7 * — A £ » „ 
&1>T^ HJftlffl 9(1) (I*)* ^T, 4 - 7 ; y't'!7 x — A ©ft*} 0 

k _l §e t- f# £ n 4 ' - / h^->-4-T^ y t" 7 * — a 2 5 g^ffl 
i^m^tt, 9(1) tmmiz lt. 4 . 4 • - < y - 

4 * - ( 4 - T — 2/ A ) - h 'J 7i-A7 ; > ( ft £ «J C ) 2 3 g * ?# 

/Co 

( 2 ) ffc^fcl (57) ©£l£ 

HJfeflJ 9 (2) d*>t>T. A©ftfc> 0 C5. 0 0g^ 

Bi l > . rt> o 3 - 3 - K h Jl • x > © ft t5 K> IZ 3 - K ^ y M y 2 5 i 'J 'J 

* h ;U*ffl^fcJH"^tt, Hi0<J 9(2) £|iJl§l- It, 4 . 4 1 - If 

X (N. N-^7i-^7;;) - 4" - ( 4 - T — 2/ Jl ) - Ml 7 
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7 tt'fe-jfco 

C©*>£>© 1 H — NMRif fel^^Tli^fp 

D M S 0 - d « ; 5 7. 6 2 -7. 5 5 (d d, 4H) , 7. 5 3-6. 8 

0 (m. 20H). 7. 12 —7. 02 (dd. 4H). 7. 03-6. 94 
(dd. 8 H) . 3. 7 0 < s . 3H) ppm 

mmm 1 a <t&<& ( i o ) ©Kit 

(1) 4, 4* - i?T \ J - A" - )l- h l ) 7 JIT I > 

HJIEflJ 9 (1) Cfc t^T. 4 - Ti J £ 7 i — ;U © ft *D 0 I- 4 - T 

1 j (MJjKt&ttmj 2 5 g^fflt^Jta^m, mmm 9 

(1) tl^iClT, 4, 4' -^7;;H"-b"7i-^-FiJ 
7 - JIT i > (ffc£«DD) 1 4 g o 
( 2 ) ffc^ft) (70) ©Sit 

mmm 9 (2) n *>• t , <l £ a © ft t> 0 k ft ^ #d d 5. oog^ 

fflt ^ ^03 - a - K hAi>©tt^0i:3- K^>t'> 2 5 ~ 'J 'J 
•y h ffl HJfctfJ 9 ( 2 ) 4 . 4 * - £ 

* ( N . N-^7i-A7> y) - 4 ' * - £ 7 x — ;l - h 'J 7x-;L 
T~ >3. 2 1 g^f#/:o 1R^3 S % (*f ffc^D ) . Sfe* 1 7 8 "C T 

z<D$>(D<D 'H-NMRimj^gi^WTi:^1-o 

DMSO-d« ; 5 7.6 2 -7.5 5 (dd. 4 H ) . 7. 5 2- 6. 8 
l (m. 20H). 7. 42-7. 38 (t. 2H). 7. 31- 7. 27 
(t, 1H), 7. 08-7. 00 (dd, 4H). 7. 09-7. 06 (d 
d, 4H). 7. 04-6. 94 (dd, 8H) ppm 

mmm i 5 <ta®> ( 3 > *ffli^:tnE l^^-o^s 
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( > W u*f- sir * ^ K) SS^ 1 0 0 n m ©J5 £ dfiSJK L rt: & <b 

i^n-enc, <t: & ( 3 ) soomg, n . N'.-^^x — a— n 

N' (3-j«f'A7xiA) - CI. 1' - t"7x-;b) -4 

4* - i?7; > (TPD) 2 0 0 mg> 4. 4* - h" X ( 2 , 2 - : J 
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